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AMENDMENT Wo. 1 TO S PECIFICATION 
METHOD OF INHIBITING OPIOID TOLERANCE WITH CHIMERIC HYBRID 
ANALGESICS 

Cross-Reference to Related Application 

This is a division of O * Patent Kb. 6.881.829 ^p li . aLi nn P nrinl 
no. 10/131 i1»T, filed 04/26/02, as to which Applicant elected a 
restriction of the invention as retired by an Office Action 
mailed on 09/23/03. 

statement Regarding Federally Sponsored Research or Development 

Not applicable. 

Reference to Seqaenee Listing, a Table, or a Computer Program 
15 Listing Compact Disk Appendix 

A written Sequence Listing and a computer readable form of the 
sequence listing, consisting of one file named 
ChimericHybridAnalgesics.ST25.txt on one disk, are attached as 

Appendices . 

20 

Background of fclve Invention 

gield of the invention. The present invention lies firmly within 
the fields of drug, bio-ef f ective and body treating compositions, 
more specifically methods for acute and chronic pain relief. 
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T^ fier i Pt ion o f the Prior Art . The present invention relates to 
inhibiting the development of opioid tolerance in the treatment of 
pain by using novel hybrid alkaloid/peptide chimeric molecules. 
5 The relief of suffering due to pain is an important objective of 

clinical practice and for restoring quality to life and the 

ability to function normally to pain sufferers. 

Pain represents an integrated, complex, perception of noxious 
10 stimuli originating from somatic elements such as arms and legs 
and/ or from visceral organs such as heart and liver. 
Mechanistically, acute pain signaling involves noxious stimulation 
of -free nerve endings innervating somatic elements and/or visceral 
organs leading to the activation of different types of slowly- 
15 conducting afferent fibers of the A delta and C classes, 

terminating in the dorsal sensory spinal cord. A significantly 
more complex etiology underlies the initiation and persistence of 
chronic pain syndromes . This involves initial damage to 
peripheral nerves innervating somatic and visceral fields, 
20 persistent immunological challenge by cytokines and inflammatory 
mediators, reorganization of spinal cord and brainstem relay 
systems, and higher cortical adaptation. 
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From an established pharmacological perspective, opioids remain 
• the key agents of choice for treatment of a wide variety of acute 
and chronic pain states. The prototype opioid analgesic or 
painkiller is morphine. Morphine and morphine-related opioids 
5 produce their painkilling effects by profound pharmacological 
inhibition of neurons of the peripheral /sensory nervous system 
(PNS) and the central nervous system (CNS) . The biochemical and 
cellular effects o£ morphine, including profound analgesia, are 
transduced through a membrane- associated G-protein designated the 
10 mu Cu> opioid receptor (MOR) . found in high concentrations within 
the PNS and CNS. 

Unfortunately, the high degree of pain relief afforded by morphine 
and similar opioid compounds is associated with many undesirable 

15 side effects, all mediated through activation of. the MOR. They 
include drowsiness, nausea, emesis (vomiting), changes in mood 
(dysphoria) . respiratory depression, decreased gastrointestinal 
motility (constipation), pruritis (itching), alterations in 
endocrine and autonomic function, and physical and psychological 

20 dependence leading to addiction. 

in addition to the adverse physiological sequelae listed above, a 
major associated risk is that repeated daily administrations of 
morphine or morphine-like opioids will eventually induce 

3 

PAGE 15ffi9 * RCVD AT 5/15/2006 3:19:13 PM [Eastern Daylight Time] « SVR:USPT0-EFXRF-1/8 * DNIS:2738300 * CSID:2123444294 « DURATION (mmHSS):18-30 



T-190 P. 016/069 F-463 



significant tolerance to the therapeutic effects of the drug as 
well as initiating some degree of physical dependence. Here opioid 
tolerance is operationally defined as an escalating dosage regimen 
required to achieve the same magnitude of pain relief over a 
5 defined time course- 

Tne administration of escalating dosage so as to achieve the same 
inagnitude of pain relief can increase the likelihood and the 
severity of undesirable side effects such as drowsiness, nausea, 
10 emesis (vomiting) . changes in mood (dysphoria) , respiratory 

depression, decreased gastrointestinal motility (constipation) , 
pruritis (itching) , alterations in endocrine and autonomic 
function. 

15 The degree of tolerance and physical dependence will vary with the 
particular opioid employed, the correlation with MDR-selective 
opioids such as morphine being high, the frequency of 
administration, and the quantity of opioid administered. 

20 in a wide variety of clinical indications requiring prolonged use 
o£ opioids, tolerance induction and addiction are closely linked, 
with the development of physical and psychological dependence 
always a major concern. Addiction with physical dependence can be 
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difficult to treat due to the effects of withdrawal associated 
with, dependence. 

From an established clinical perspective, when morphine and/or 
5 similar opioid analgesics are administered, the treating health 
care provider must recognize that only symptomatic treatment of 
pain is being provided. The health care provider must therefore 
constantly weigh the benefits of this immediate (day by day) 
relief against its costs and risks to the patient. Accordingly, a 
10 decision to relieve the chronic pain in particular clinical 

situations via administration of current opioid analgesics may be 
short sighted and an actual disservice to the patient. 

Morphine and related MOR-selective opioids also relieve suffering 
15 by ameliorating the emotional or affective component of the 
painful experience. Consequently, if little or no external 
emotional support is provided, for example by biofeedback 
procedures or cognitive behavioral therapy, some patients may 
require considerably more than the average dose of an opioid to 
20 experience any relief from pain; similarly, others may require 

more frequent administration. These are major factors supporting 
the use of patient-controlled analgesia (PCA) for acute post- 
operative pain control, where the affective aspects of painful 
experience are successfully addressed, in effect, many health 
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care providers frequently tend to prescribe therapeutic dosages of 
opioids that are either too low and/or administered at infrequent 
time intervals out of an exaggerated concern for minimizing 
addiction potential. The resultant therapeutic regimen fails to 
5 provide adequate analgesia over time. 

in light of the caveats listed above, many health care providers 
are constantly encouraged to employ measures other than opioid 
drugs to relieve chronic or acute pain, even when sucn alternative 
10 methods show limited efficacy in the absence of opioid therapy. 

Tnese typically include the use of local nerve block, combinations 
of antidepressant and anticonvulsant CNS drugs, electrical 
stimulation, acupuncture, hypnosis, or behavioral modification 
(Reuler et al., Ann. Intern. Med. 93:588-596 (1980)). 
15 Additionally, many practitioners respond to their patients ' 
continued complaints of inadequate pain relief with even more 
exaggerated concerns about dependency. This is done despite the 
high probability that the request for more opioid is only the 
expected consequence of the inadequate dosage originally 
20 prescribed. (Sriwatanakul et al-, J .A.M. A. . 250 : 926-929 (1983)) 

It has also been documented that children are probably more apt to 
receive inadequate dosages for pain than are adults based on the 
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same type of reasoning concerning tolerance and dependence 
Schechter. (H. I*., Curr. Probl. Pediatr. 15 (1985)) 

Finally, it is useful to remember that the typical initial dose of 
5 morphine (10 mg/70 kg body weight) relieves post-operative pain 
satisfactorily in only about two-thirds of patients. (See page 
511, Goodman & Gilman, The Pharmacological Basis of Therapeutics, 
7 th Ed.) 

10 Morphine/opioid-induced physiological and psychological side 

effects pose major obstacles to their unfettered, widespread usage 
as the mainspring therapeutic regimen for pain relief across 
Clinical populations in the united State and abroad. Intrinsic 
issues of opioid safety and efficacy were addressed by a prior 

15 invention (U.S. Patent 5,891,842), where I established a 
therapeutic procedure or treatment regimen for inducing or 
eliciting a markedly enhanced opioid-dependent analgesic response 
within a living subject. That treatment methodology employs the 
concurrent administration of two recognised, self -contradicting 

20 and physiologically antagonistic compounds, the opioid analgesic 
morphine sulfate and the tachykinin peptide substance P (SP) , at 
individual concentrations that had been empirically shown to have 
either marginal or completely ineffectual pharmacological 
properties in vivo. Because noxiously challenged or damaged 
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sensory nerves release a variety of excitatory chemical mediators, 
including SP, the tachykinin SP had been previously designated as 
a nociceptive or pain-producing peptide transmitter at the spinal 
level. Nevertheless, my research demonstrates that at prescribed 

5 low nanogram concentrations SP appears to be a potent regulator of 
opioid analgesia in vivo. Despite this apparent contradiction 
and the previously demonstrated physiological antagonism between 
these compounds in their traditional formats and conventionally 
nsed concentrations, my novel treatment process demonstrated a 

10 synergistic relationship over a period of time, and that an 

effective and efficacious opioid-induced analgesia results within 
the living subject from the process. 

unfortunately, because my prior invention requires the concurrent 
15 administration of two different self-contradicting and 

physiologically antagonistic compounds. SP and morphine, it 
presents difficulties in successfully establishing and testing the 
appropriate concurrent dosages for efficacious and safe 
administration in humans, as reflected by FDA and NIH clinical 
20 testing guidelines. 

While morphine is the prototype opioid analgesic or painkiller, 
its complex alkaloid characteristics differ greatly from those of 
peptides, and SP is a peptide. In subsequent research, therefore, 
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collaborators and I combined the active pharmacological domains of 
SP and the peptide endomorphin-2 into one chemical entity: a novel 
seven amino acid peptide chimera, designated ESP7. Repeated 
administration of the chimeric molecule into the rat spinal cord 

5 milieu produced analgesia mediated by the MOR without a loss of 
potency over a 5-day time course. Essentially, BSP7 represented a 
non-tolerance forming compound with future potential as a 
specialized spinal analgesic for control of acute and/or chronic 
pain. (Foran, etal., a Substance P-opioid chimeric peptide as a 

10 unique non-tolerance-forming analgesic, 97 Proceedings of the 
National Academy of Sciences 13 (2000) ) 

Although ESP7 provided the advantage of a single analgesic 
molecule, it has several unfortunate disadvantages. 
15 Operationally, the peptide chemical nature of ESP7 restricts its 
effective dosage and time-effect relationship within the CNS due 
to significant metabolism in the blood stream. This is supported 
by collected pharmacological data indicating significant 
difficulties encountered by peptide drug candidates for crossing 
20 the mammalian blood-brain barrier (BBB) (Egleton RD, Abbruscato 
TJ, Thomas SA, Davis TP Transport of opioid peptides into the 
central nervous system. J Pharm Sci 1998; 87 (11) ,1433-9) , as well 
as absorption after oral administration. (Borchardt R, Optimizing 
oral absorption of peptides using prodrug strategies. J Control 
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Release 1999,-62 (1-2) :231-8) Because of this, ESP7 envisioned 
intrathecal administration and administration through other means 
could yield snort duration or no analgesia. Additionally, the 
peptide endomorphin-2 does not nave the full analgesic effect of 
5 morphine - 

Morphine is a relatively complex organic molecule, termed an 
alkaloid due to its positively charged nitrogen group, unlike the 
endogenous peptide endomorphin-2 which provided the analgesic 

10 moiety in ESP7 . Morphine is a highly efficacious MOR-selective 

opioid analgesic and will cross the human BBB, as will its active 
metabolite morphine 6-glucuronide. (Stain-Texier F. Boschi G, 
Sandouk P, scherrmann JM, Elevated concentration of morphine 6- 
beta-D-glucuronide in brain extracellular fluid despite low blood- 

15 brain barrier permeability- Br J Pharmacol 1999; 128(4) :917-24) 

Substance P, however, is a peptide. Chimeric hybrid molecules 
possessing an alkaloid moiety and a peptide moiety are unknown to 
the literature of analgesia and to clinical practice. Chimeric 
20 hybrid molecules possessing an alkaloid moiety to activate the 

human MOR and a peptide moiety to concurrently activate the human 
SP receptor (SPR) are unknown to the literature of analgesia and 
to clinical practice. Chimeric hybrid molecules comprised of one 
moiety with a chemically modified morphine molecule to activate 
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the human MOR and another moiety with a SP fragment to activate 
the human SPR are unknown to the literature of analgesia and to 
clinical practice. The method of inhibiting the development of 
opioid tolerance using such chimeric hybrid molecules is unknown 
5 to the literature of analgesia and to clinical practice. 

Another major challenge is to design a molecule that will cross 
the bbb and produce analgesia in a living subject, while 
inhibiting tolerance development and dependence formation. Such a 
10 molecule should be structured in such a way as to activate 

simultaneously the MOR and SPR domains in the PNS and/or CNS. 
With respect to both morphine and SP, a variety of alkaloid 
morphine and SP peptide fragments can be synthesized, having 
potentially different pharmacological effects if bound to another 
15 moiety. No obvious method is known for the SP moiety to be cross- 
linked to a morphine alkaloid moiety in a fashion that the 
resulting molecule will allow simultaneous activation of both the 
MOR and SPR receptors. Chimeric hybrid molecules with a moiety 
comprised of a chemically modified morphine molecule to provide 
20 the method to transport active SP fragments across the mammalian 
bbb are unknown to the literature of analgesia and to clinical 
practice. 
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The novelty of the present invention is no t predictable according 
to the teachings of Rothman [1. Rothman, R.B . (1992) A review of 
the role of anti-opioid peptides in morphine toler ance and 
dependence. Synapse 12. 129-138.1 who has formulated models and 
5 mechanisms of morphine and opioid tolera nce and dependence that 
are exclusively mediated by functional changes in receptors and 
peptide transmitter systems within the CMS, N otably, Rothman 
teaches that adaptive mechanisms of morphine tolerance and 
dependence involve CNS neuropeptide system s that normally mediate 
10 homeostatic responses to attenuate adverse ph ysiological effects 
. of prolonged morphine exposure. The p resent invention is a general 
class of chimeric hybrid conjugate mol ecules capable of 
engendering efficacious opioid-dependent analgesia without opioid 
tolerance development that is functionally de pendent on 
15 simultaneous activation of MOR and SPR receptors within the CNS 
following parenteral administration outsid e the CNS and, as such^_ 
its pharmacological effects are intrinsica lly a function of this 
class of molecules to permeate the mammalian B BB as an intact 
chemical entity. Accordingly, the analg esic and antl-opioid 
20 tolerance properties of this general class of chimeric hybrid 
conjugate molecules are functionally linked to the chemical and 
pharmacological integrity of each of the r eceptor activating 
domains to effectively permeate the BBB within a capped covalently 
bonded linear seguence. According to th e teachings of Rothman, it 
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is not intuitively obvious and predict able that molecules of the 
general class of chimeric hybrid con j ugate molecules possessing an 
opioid analgesic moiety or principl e capable of engendering 
clinically-efficacious, opioid-dep endent , acute and chronic pain 

5 relief equivalent to that produced by the pro totype opioid 
alkaloid morphine will activate homeosta tic anti-tolerance 
mechanisms within the CNS. As suc h, the requirement for an intac t 
chimeric hybrid conjugate molecule to permeate the mamm alian BBB 
as an intact chemical entity to enab le each of its MOR and SPR 

10 receptor activation domains to effect cl inically efficacious 

opioid analgesia without tolerance develop ment distinguishes the 
present invention as novel and unknown to the literature of CNS 
analgesic and anti-abuse drugs. 

15 The novelty of the present Invention is not predictable accordi ng 
to the teachings of Foran and coworkers [2, Fora n, S.E., Carr, 
D.B., Lipkowski, A.w. . Maszczvnska, I. , Marchand, J.E., Misicka, 
A.. Belnborn, M. . Kopin, A.B.. & Kream . R.M. (2000) A substance P- 
opioid chimeric peptide as a nov el non-tolerance forming 

20 analgesic, Proc. Natl. Acad. Sci. US A 97, 7621-7626] in reference 
to those of Rothman. Foran and coworkers te ach that repeated 
administration of a chimeric peptide con taining MOR and SPR 
receptor activating domains into the rat C NS produces 
opjj^id-dep endent analgesia without tolerance development that is 

13 
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functionally linked to its SPR activatin g domain. Because the 

present invention is a general class of chim eric hybrid conjugate 
molecules capable of engendering efficacious op ioid-dependent 
analgesia without opioid tolerance dev elopment that is 

5 functionally dependent on simultaneous activation o f MOR and SPR 
receptors within the CNS following parenteral administration 
outside the CNS, its pharmacological effects are intr insically a 
function of this class of molecules to permeate the mammalian BBB 
as an intact chemical entity. As such, the requ irement for an 

10 intact chimeric hybrid conjugate molecule to permeate the 

mammalian BBB as an intact chemical entity t o enable each of its 
MOR and SPR receptor activation domains to effect clinically 
efficacious opioid analgesia without toler ance development is not 
predictable by the teachings of Foran and cowork ers in reference 

15 to those of Rothman and distinguishes the pre sent invention as 
novel and unknown to the literature of CNS analges ic and anti- 
abuse drugs. 

The novelty of the present invention is not predict able according 
20 to the teachings of Nyberg and coworkers [Zhou, p. > Karlsson, K., 
Liu. Z., Johansson, P.. Le Greves, M. . Kiuru, A. & Ny berg, F. 
(2001) SP endopeptidase-like activity is alter ed in various 
regions of the rat central nervous system d uring morphine 
tolerance and withdrawal . Neuropharmacology 41 , 246-253. 3 in 
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reference to the teachings of Foran and coworkers and Rothman. 
Nyberg and coworkers teach that CNS metabolism of SP and SPR 
activating- domains via SP-specific endopeptidase activity is 
altered following morphine tolerance development and significant 
5 increases in SP-specific endopeptidase activity may be responsible 
for compensatory physiological responses in opioid tolerant 
animals . Because the present invention is a general class of 
chimeric hybrid conjugate molecules capable of engendering 
efficacious opioid-dependent analgesia without opioid tolerance 

10 development tbat is functionally dependent on simultaneous 

activation of MQR and SPR receptors within the CNS following 
parenteral administration outside the CNS, its pharmacological 
effects are intrinsically a function of this class of molecules to 
permeate the mammalian bbb as an intact chemical entity. _As such, 

15 the requirement for an intact chimeric hybrid conjugate molecule 
to permeate the mammalian BBB as an intact chemical entity to 
enable each of its MQR and SPR receptor activation domains to 
effect clinically efficacious opioid analgesia without tolerance 
development without altering compensatory SP-metabolizing systems 

20 is not predictable by the teachings of Nyberg and coworkers in 
reference to those of Foran and coworkers and Rothman and 
distinguishes the present invention as novel and unknown to the 
literature of CNS analgesic and anti-abuse drugs. 

15 
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The novelty of the present invention as a gener al class of 
chimeric hybrid conjugate molecules capa ble of engendering 
efficacious opioid-dependent analgesia without tolerance 
development that is functionally dependent o n BBB transport is not 

5 predictable according to the teachings of Syvane n and coworkers 
r Syvanen, S., xie, R. , Sahin, S. & Hamroarlund-Udenaes , M. (2006) 
Pharmacokinetic consequences of active drug efflux at the blood- 
brain barrier. Pharm. Res. 23, 705-717] who studied influx and 
efflux processes of morphine and morphine-glucur onides in relation 

10 to their BBB permeability properties and brai n concentrations. 
Swanen and coworkers teach that efficacious BBB permeation is 
determined by a combination of influx hindrance (a gatekeeper 
function in the luminal membrane that is functionally linked to P- 
glycoprotein activation) and efflux enhancement by tr ansporters 

15 that pick up molecules on one side of the lum inal or abluminal 
membrane and release them on the other sid e. The production of 
opioid-dependent analgesia for acute and chronic pa in indications 
via a facilitative method of BBB transport of morphine and 
morphine congeners bv covalently bonded heter ologous SPR 

20 activating domains as found in the structure of ch imeric hybrid 

conjugate molecules is not predictable bv the ge neral principle of 
bbb permeation by morphine and morphine congeners codified by 
Syvanen and coworkers. Conversely, the production o f opioid- 
dependent analgesia for acute and chronic pain ind ications via a 

16 
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facilitative method of BBB transport of SP o r non-peptide SPR 
activating domains by covalently bonded he terologous morphine^. 
morphine congeners . and opioid pepti de mor activating domains as 
found in the structure of chimeric hybr id con-jugate molecules is 
5 not predictable by the teachings of Sw anen and coworkers^ 

Presently there also are no analgesic opioid molecules or chimeras 
chat have been developed that achieve effective analgesia for 
mammalian acute or chronic pain without significant tolerance 
10 development and dependence formation. 

Objects and Advantages . I have invented novel and useful methods 
employing heretofore unknown morphine-SP hybrid chimeras, as I 
have described below. Several objects and advantages of my 
15 present invention are: 

a. a method for using a molecule that can be dosed to 

produce effective analgesia in a living subject, i.e., 
a mammal (an animal class which includes humans), 
while inhibiting tolerance development; 
20 b. a method for using a molecule that can be dosed to 

produce effective analgesia in a living subject while 
inhibiting dependence formation; 
c. a method for using a molecule that can be dosed to 

produce effective opioid analgesia and that can be 

17 
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administered through a variety of methods of clinical 
administration, including oral, systemic and epidural 
intrathecal administration; 

d. a method for using a molecule that can be dosed to 

5 produce effective opioid analgesia without significant 

restriction on its effective dosage and time-effect 
relationship within the CNS due to metabolism in the 
blood stream; 

e. a method for using a molecule that can be dosed to 
JO yield effective opioid analgesia with a reduction in 

the likelihood of undesirable side effects ; 

f . a method for using a molecule that can be dosed to 
produce effective opioid analgesia with a reduction in 
the likely severity of undesirable side effects that 

15 become manifested by the patient; 

g. a method for using an opioid analgesic that can be 
dosed for administration to children without undue 
tolerance development; 

h. a method for using an opioid analgesic that can be 
20 dosed for administration to children without undue 

dependence formation; and 

i. a method for using an opioid analgesic suitable for 
PCA in the treatment of chronic and/or acute pain. 
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Additional objects and advantages of my present invention 



are: 



a . to provide a method for treating pain with opioid 
analgesia and little or no opioid tolerance 

5 development ; 

b. to provide a method for treating pain with opioid 
analgesia and little or no opioid dependence 
formation; 

c. to provide a method for treating pain with opioid 

10 analgesia with reduced likelihood of undesirable side 

effects; 

a. to provide a method of opioid analgesia for PCA for 

acute and/ or chronic pain; and 
e. to provide a method of treating drug abuse by 

15 administering as a substitute for the abused drug an 

analgesic that elicits little or no tolerance 
development or dependency formation and thereafter 
adjusting the dosage as tolerance and/or dependence is 
modulated. 

20 Still further objects and advantages will become apparent from a 
consideration of the following description of my invention. 



Brief Summary 



of the invention 
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The present invention provides a method of inhibiting opioid 
tolerance using novel chimeric hybrid rtiolooulco containing as* 
e pdoid moiety of chemically modified morphine that binds to ana 
activateo cm MQR and a SP peptide fragment moiety that binda to 
5 and activates an SPR. 

The basis of the present invention is the constructio n of a 
general class of chimeric hybrid conjugate molecules capable of 
engendering efficacious oploid-dependent analgesia over a time 

10 course of administration without loss of analgesi c potency. 

Within general definitions accepted by medical practitioners and 
research scientists, each and every representative example of this 
general class of chimeric hybrid conjugate molecule s is deemed 
capable of delivering analgesia without the developme nt of opioid 

15 tolerance and as such, possesses intrinsic anti- tolerance 
properties that are functionally determined by its chemical 
structure- Furthermore, the general class of chime ric hybrid 
conjugate molecules, designed to contain an opioid analgesic 
moiety or principle capable of engendering opioid - dependent 

20 analgesia without opioid tolerance development, pos sesses well 
established, clinically-efficacious, pharmacologica l properties 
for acute and chronic pain relief that are operationally defined 
by those of the prototype opioid alkaloid morphine, as such, a 
general class of chimeric hybrid conjugate molecule s capable of 

20 
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^d^ing effic a cj ^--Hic. oploid^nr^d^t analgesia 

t rariet y. of clinica lly defined pain indjcationg without 

gnce dgvelosg^t is novel and unknot to the literature of 

cms analgesic and anti- abuse drugs. 

5 

fee p iujuR Imrrn H T i i ^ — ' r " ^ rM m u. lc htftor irt 
l u o l uu ul u. la mTiir h fehe all u iloifl m nr pHinu m U - r uuU u c m ctn WI V t v» 

ae ^ toe C yl -mlrtr i uil ) . u flrri yi u a^i ^ c n f ^ CP r n pM rtr> 

j j gaggeafc s aci-o m the mam u ialltm DDB. I Hp^p d^ifl iicfl «* 4 e 
10 L^ cL QJoffa mil r u u MU Im -iil y n f I i . Ll I lI , PTii m ni lu m u l e mi l mi t* 
u i ii a uL. aolcmlat Uluy c e ■ T blu ii u wc.1 f^ilj u f ..lilmrri n hyb^t 
.uuyu ^ gj lux. fH fl n eptoid pna l g nnl a iu lU ln g nnbjccfao whil* 
ii il il ij i L liiM Lu- l ry-mnn d i , Ll up mc n t d unu iflcn c n l u i ii mU mi T hor n 

O i im u- ic hybxid ctonipom*au con al ou toe uaocl ding afease 
15 ^ u auiciit. Tlxu l i ^rid aite^eteh^pte^ qimlu L.H m tn n y tee 

LtJiii l iii 1. n- n n- nr -i n i " n ^ **eea*kf n r iu u.l l jrr?f n rn b l y > ■ 

m e ae u ub ud im rnti , t,Ut IndcpcT ^ nL laud-ion:.! a uiib iliu, rnnri rH Ti g 

20 u £ OL uu loaUy m u Jifi ul mmrhlui and a CP H aym u i L i-n l nn r l y 

U U J J ll^ ccl r Ti rm i ali Uic tou r fiu -Li m u rgaiH n iu u I lll iIl rnrri d l n 
j u . id. i n JTin r nr r n 1 fa^ e peadeafe func-t i r uial dom ^n n 

cu n^i^Liiia of ntm uloallY iikiit Wl and ci I7 P t x agmcnt art? 

co oal u uLlu cr nn n H i ik u l Ihrcm flfti tin. £ u ur o^nu uxy auio mm^ iln 

21 
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g amma hydros butyric a ea ^h Ss a nother e mb o diment , r hn 

Jaid L^Li ul L- uL MnrMnTi xL d u mainc rou sting of uH uu I l jH Y T nnrll f i nrl 
tte s stetee oiia i rr r f rn giu ui iL arc nn v n l ui iLl,, oraon link e d throu gh Sh e 
^ carb on oagbohy di a L c d glucu r onic acid , . The use of uhrco cu c h 

5 moiGGuloo, succinic q u id, gamma hydros/ butyric acid, and d - 
yl - u c uronic acid, aa molcoular hingctr l o oroco link two Dctw n 
y li aj-i na cu logioal d o mains of disparate chemical nature, i.e.* a 
t i mlLi ringed opi o id alka l oid otructurc and a linear pcpH rtn 
^Lj- Liumrc, i n n r l in«-"« ^miy nhninn G Q g predi ct able from thn 

10 prior art. T h? W " r """^"^ CTamuia hydroxy butyric gold, 

and d ylacuxonii acid, ao molecular hingoa to crooo lin l t - ft 
pliax i ua L-u loglcally a ct ive peptide to a pharmacologically active 
i p iuid i- D c-irc l l iiii I tt»*»ews feq efee 3 ^rrntairc of onalgooia and te e 
clinical practice. 



15 



She chimeric hybrid rool n .oulc may be designed to have a plurality 
of or moietico consisting of pharmacologically active coow 
terminal fiaragmontL, u f CP and a plurality of opioid a lkaloid 
ii LoiGtiea consisting of morphine chemically modified at ito 
20 G ' hydroxy 1 group. The plurality of opioid moieties are each 
designed to bind to and activate an MQfti The plurality of £T> 

fragmcntc are each dcoigncd to bind to and activate an CPU 
Dcoauoc the MOR — and era a ct ivating domains arc of chemically 

different com pe titions, i.e., a multi ringed alkaloid Dtruoture 

22 
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qua a linear p ap Lidc ctI - tvu l u x c, gespee fe i*^ ir i ■ n n t ! 
w .U yc noleoulu. Thic i n guHlc-odi by 4 nr . uJ. poratlT ig n 




5 ^ lydrwg Lumig a H ft. u i d gH .irm.u uii. ao i a. T he ui icl -PTin P nf 
lau ou i uu all, m M ^n rh iiu u- ic h yfrri ft luul i auJ un , r* £ intom an y 

Xl Iu-ii au L i Ll i Lmiml r i nmr- 1 i ri^g mott m id cm nc-H^Hwr 

auiuaimi HiJ ^n by a w u >a m a lccw lr u Hinge arc mil u i u« n t n fh r 
■ liL ci a L uLL-G of nTin l y cfia and to olinioal gggotioo, 



10 



The invention provides a method for inhibiting the development of 
opioid tolerance using pharmaceutical compositions including 
hybrid alkaloid chimeric molecules and a pharmaceutical^ 
acceptable carrier useful for the treatment of pain. It represents 

15 methods of treating pain using novel hybrid alkaloid/peptide 

chimeric molecules containing an opioid and SP moiety designed to 
achieve coincident activation of populations of MORS and SPRs as a 
novel pain treatment without tolerance and dependence. The hybrid 
alkaloid/peptide analgesics may be administered systemically or 

20 more preferably, orally. S o lubility, „ 1uuiuL icm, n ifl penetrati o n 
■b^ u Lt y h tho hv rm u ODD ^ 11 ^ markedly culi ai il Ci d dun t n fee 
Hj Jiuu Hilio proi J u-Lloo of m o i p liinc The invention therefore 
p^ e ^es n u...1 mefefeees lor tmUin y pain n-niny g i air l .. nll y m n^finrl 
ui oJ-p hinc to swe hoth n n on opioid guglgcoio no well as * 

23 
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.i^^ ■Mii ir nM . L ui i lu f n r fP ^ L ld L .1 r H nn n r.1 

.LaL ill L , am i sy sfe egs e a Quu.ii;i,n fr rr,M nn null a-i p ctintr ftrt c* 
-Llixuuylx UU. Tumn. TiPP In these novel attributes, the method of 
inhibiting opioid tolerance development using hybrid alkaloid 
5 chimeric molecules differs substantially from prior art including 
the use of peptide ESP7 . 

fee l u utliLi g ur 1nh.h H In I 1 ^ ^ ^ " oioid tol n rancc using 

u o ^l hy br id ^ I V nln ld ehimc ri a iu u IccuIclc cm . un doing r hroo 
10 ^li ut ilually ai u p a i.-ntc f unct ional dom xin J, I.e., a j- lngaa n ll r nlnirl 
UUl l U LL l.aL Jun flm ^lii. a peptide GPP. aotivuLi u u doma i n, nn rl a 
Il^ L iLl L ui(j:iniT » il Mage ae fca ^ "^mown to the urcollnic** 
and u linlcal liL i airaturo o l pain mid a nal go T in 

15 A desired objective of the present invention is that the hybrid 

alkaloid/peptide chimeric molecules can be administered to produce 
clinically efficacious opioid analgesia with little or no 
development of opioid tolerance. With little or no tolerance 
development, escalating dosages will not be required to achieve 

20 the same pain killing effect and opioid dependence formation and 
undesirable side effects associated with escalating opioid dosages 
will be avoided or markedly reduced. 



24 
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Detailed descriptions of one or more embodiments of the invention 
are described below. The novelty of the invention, as amply 
described above, will be apparent from the detailed description of 
structure and synthesis and from the claims. In the specification 

5 and the appended claims, the singular forms include plural 
referents unless the context clearly dictates otherwise. All 
technical and scientific terms used herein have the same meaning 
as commonly understood by one of . ordinary skill in the art to 
which this invention belongs, unless expressly stated otherwise, 

10 the techniques employed or contemplated herein are standard 

methodologies well known to one of ordinary skill in the art. The 
examples of embodiments are for illustration purposes only. All 
patents and publications cited in this specification are 
incorporated herein by reference. 



15 



Brief Description of the Drawings 



r iy. 1 Xl l a ctT-iti r - i I tie aeaaiftfi fefee Tnomhino mjolmb, one I nni ng 
u cu uju y a i i tm .Lm m nlTi unable fe e ^uLhcoizQ the chimeric hyb rl rl 
20 lAimuuu ndD and U iu otfr r r h n iiiy O il aet^ , , O uii nin t nr * g cL ivatoo the 



Fig. 1 illustrates schematically how a chimeric hybrid conjugate 
molecule is constructed of three linked components that that 
c ombine any non-oeptide op ioid with any active fragment of SP. . 

25 
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m*, a l llu-iinrr- - n l saW 1 - ' nh imoi. iu l i . Lu. ia mMnmilr in. 

LLULLU 1 „r Mirrr l ii . T- ***** i e 1 ******* 

a link e r liirij^ aaad i ™ HP fragmen t- 
5 gig, g illugtrates scnematic -gUv How a chi^ric hybrid conjugate 
molecule is coxxgtructg d of thr e e linked components that combine 

M OR _ pre f errin g «nioid peptide with any non-peptide SPR 
activating domain. 

10 Detailed Description of tne invention 

T^erintion - PiQ8 1 and 2 . The present invention provides a 
method of inhibiting the development of opioid tolerance using 
hybrid alkaloid chimeric molecules having an MOR binding and 
15 activation moiety and an SPR binding and activation moiety. «*e 
byb i- ld alkaloid ulili i i c ric m n l iu ulcs arc d i ^l y ncd tee bind to *ae 

h uu uii am, hut a^se in Uio tan ni n mo, involv e d ^ ^ " m nrtin l -lrm 
ami aualy u.i M r r np n u^ u . Uhi3 n thu allcn l iM m u^ liinc m rt r hn 
20 pu^L ida CP f rm u ui i L ly cy nl Mu jllght s^eee j ju u llI h II , <n n t ili w 
^i o lQ and tachykinin geeegtees bjpco, rr^ uuli ^ly, fe he y rwe 
yu i ui allj ch n i" nr.Ln. l«. c d, a r gjdiausti^ r- ly d uta ilcd i n r ho 
4.4i .ox a L uiu, by a « u. j high dcgruL u £ affi n^ j f u t Uil T TO TT n nfl fTPT i 
^ w _ pccti -. clr — Tlic prop oration of ind ^ cndcnt binding :m rl 

26 
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o uL l^ L l ui In H n n i n ui il Wrl fl -. l iu i i u l^ M.I 1 il H nnnln 

^ u m i iuu u » ■ *** *** allLal u ia eHh iiA uil. an d ■. 1 1 nn r p rp l - M<- 

^ u uL u x o, iu .... I r1r^x iL , g in t Tin pr.i u i. ox L a n fl rt U L luyu i rhn r "Wi n 
^ in m Si 1 1. i rrfl ^ o nfl n n t u . u Ulii c , fr ntn y x i ui. Im r rn H mi 

5 

gfee uL iu Lu i L L n f ft m nl - i ui iullj *e**ve Oi 1iu u. 1l hy hri r l iu u laou3 nf 
Iiil i WLIj iliffrrin g Uiuni ml T i-i ru u u, oombi TilTi M ^ 

_Li. u Ll.. u H inr H ..I - *3 1 1 1 T - rin i r bW a r c n Tilm m m 

Lu L Lu II ll. -.ini- r n f a i ialy ^ i^ ™rt Lu .linloal B ee a^e 
I0 OiuMOn on* O i' H g na w i n g d u iuqlnc n rr, u l cncm i ml Lj dlffront 

loiupuu i Li onr. I.l... a rnnlri i luycd aJV mM J ulx u .mn. nnrt a H ^ r 
pcyL ia^ u iiuumm re latively. lL not n nfn l l i^ly s b^ fl 
Ll iaL O i u j may br rou J u lu u d i n a f ui i uL ionally -m -L Iwu aolcpi il n 

15 i lime aohicx c d thio acDign and ineoiporatl u u of a n^m 
g u Mi d c ol lim m r fa4age rcgicn m u u lot jnj u £ ju llIim p n rifl o r 
ga^aa l i jflrour but^iu gold, o r J y lticuro n 4 . l q u ia, fe e rnr ^nr 
wl Llx iii a gin Ji n m u l L- aulc cm alkaloid MOB- a u Uxa L lon rtonain cm fl a 
p^ Udu BPS nd ri vaLl u n do im U r i that am mo d ified t n b n compatible 

20 wlLb mat hin gu . rtho ^Hy n of novel h jbi lu all -mo ld chime ri c* 
m u l u^ ul uJ cnrn Trrn nrb iiiy Llirr r r h uiu i u ally d i n ruxu L u funct i nr.nl 
j toiuola ij . i.e., n mluu u fl an mlnl uMDIl ootl^M ui i d uma m, n m r M rln 
S P R w. lL. 1 ■ L iLi o n rt muqlii, pn fl n flciLiblo or c pnlu- q u id L ing" flm n Un, 
U uul u u j^ a Lo r h n p^ u linl^l md clinical H- Lux uUul. o f p ni n -m d 
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an a l g ia. T in *e e n f rno li L. lii lJ m ^l.u lJ Oil.... ■ m" mnlnninnn fe e 
inhibit the d^uLopiTiM i r u l u pioi r l ti n l c x-anco ia x n J Li i u. ni fee te fee 
y iL. uliiil L. al tow and eltnloftl litcrziriu., of pain m»* 
anal goo i a ^ 

5 

fee & **e * 4* m u3H r ^ g r .a alkaloid -t -r u uL lul. of morphine linked f n 
Ll m Umax u cpt irln nt -L U u Lurc of ^ U illuotra UL- J in Fa g 1 - n rt 
r ly. 2. r i g. 1 11Vt"*-^ 1 as ^ nt " a morphine nuclcug con bo 
fa u auidGgca ac di vid e d into tw o domain, one of which lo ft 

10 con jugation d o main 3 liable to oyntJi ^ l^c fefee Ox lmcjio hyb ri d 
cu mu u midj £ j. om thr- C ' Oil position on tho mo xp hino nttol o uo and tine 
o tlin. u £ yJiioh ir m ae fe j^c cl^ r xiii 1 that n it rates the MOP.. Fig 
a - llluatratoo Do T i i miatioaJ l y how a ch i meric hybrid molatmlc 
c o nstructed of L hroo interlocking oomponcntn , the alkal oid 

15 i u oii, h i nc nuoluu , 3, a cht.mi L. al liT ilrn r hinge f l, and i peptide <T P 

Ii. ay i U La iL 5. T hr r> fceaj 3^ ? X^rtn 1 1 ink o 10 L i n, n llrnlnirl 

iu oiu Miil. naolpxi i 3 ato ito 6' cm pooibion. Thi chemical linlcor - 
l iin y u 1 alco U /nl n t o the peptide sr fra g m e nt! S. The linker himg o 
gll u ^ tho IT t or minal opioid i . cocptor binding moiety or acti v e 

20 d o main of thu m u^ HHm tiul.1 u iic fr^gmmt of tho hyb r id chimor-i e 

l U u l cL ulL. be ab ln r n activate an W0H and thr r Lu.iu lm 1 H P r n n nr r n r 
ggea^sfe binding moiety of tho GP fragment lo be able to activate 
an SPR-- 
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ll i o m u Ui u J uiij-i L n yr aiimcrirr Tr/ hi id molQQulou LhaL W Ha dcpignod 
fee a pl umH ij r SP ^-Hnn nnTir^Lincr of phai ii iaoologioally 

a oL i.c COOII t erm inal fragments of PP and * plurality of opio i d 
alkal o id m olrt i i-T a eae ■ fc ftg mn ^u iiinc chemically modified at 
5 C -hydros 1 group. The plurality u l apioid m u l il lca arc rnrh 

ali g n e d to Hind to and activate cm MOH. tthc plurality of S P 
fia yu imU, arc eaefe dcaignccl to bind to and activate on srp ■ 

Fi g. 1 depicts chimeric hybrid co n jugate molecules that combine 
10 anv non-pepti<3e opioid with any active fragment of SP, or a£Z 
peptide, for production of opioid- dependent analgesia for acute 
and chronic pain indications without tolerance development via 
transport across the BBB that are constructed as capped, 
ejgctricallv neutral, linear s equences with the non-peptida opioid 
15 covalently bonded to the N-termina l end of the SP fragment through 
a 4-6 carbon molecular linker, or accordin g to the teachings of 
Schiller [S chiller, P.w. (2005) Opioid peptide-derived analgesics . 
A.A.P.S. J- 1, ES60-567], a more complex het erocyclic structure, 
anri containing a neutral amid e group at the C-termlnal end of the 
20 SP fragment. Fig. 1 depicts the construct of a linear chemical 
structure within the general class o f chimeric hybrid conjugate 
molecules capable of simultaneous activation of MOR and SPR 
receptors within the CMS that contains a represen tative member of 
the morphinan. benzomorphan . or phenylpiperidine classes of non- 
29 
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Bg etlgg opioid alkaloid ig cov^t linkage to g represgxtative 
gengggr of the class 4^6 carbon or more complex Heterocyclic 
molecular linker in cgvalent linkage to a rPpr^sentative member 
the class of blolgg icallx active fragments of SP that include 
5 gg 3-11. SP 4-11- SP 5-11, bp 6-11- and SP 7-11, and their, 
chemically modified congeners . 

^P^.tive candi d* molecules chosen from the morphinan, , 
b^omor^ign, or phen ^ r^er idine classes of non-peptide opioid 
10 alkaloids, carbon or m n r, complex heterocyclic molecular 

liters, and biologically active fragments of SP are listed in 
^■hi » 1 *r,d one of pach may be covale ntly in corporated into th e 

SPn , lP .nc:e S of c ^ric hybrid conjugate molecules according 
^ .sidelines gleaned from th e teachings of Portoghese and 
15 coworkers [[Po^aese. P-S . (2001) From models to molecules: 

n ^.id receptor aim^s. bivale nt: licrands. and selective opioid 

n rnbe S . j . Med.Chem. 44 :22 59- 69; Bolognesi. M.L ^, 
o^T*. W.H., Gleas^. w.B. . Grj ffin. J.F., T?arouz-Grant , F... 
Larson, d.l. , TakemQT-i. A.B. & Portoghese, P -S. (1996) Opioid 
20 antagonist activity of nalt rexone-derived bivalent ligands: 

importance of a prooerly o riented molecular scaffold to guide 
-ftrfdress" recognition at k a nna opioid receptors. J. Med. Chenu 
39. 1816-18221. Cascieri and Li a na rcascieri, M.A & Liang, T, 
( 19 83 ) characterization of the substance p receptor in rat brain 
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cortex membranes and the inhibition of r a dioligand binding by 
mia nin 6 nucleotides. J Biol, c hem. 258, 51 641 , and Mantyh 
and coworkers [Mantyh, P.W. ■ Gates, T .. Mantyh, OR- & Maffgio, 
j.E. (1989) Autoradiographic localization and characteri zation of 

5 tachykinin receptor binding sites in the rat brain and peripheral 
r-issiies. J. Neurosci. 9. 258-2 79.261 in reference to those of 
iA ede rer and coworkers [Lied e rer. B.M., Fuchs, J., Vander Velde, 
p., siahaan, T.J. & Borchardt, R.T (2006) Effects of amino acid 
chiralitv and the chemical linker on the cell permeation 

10 characteristics of cyclic prodrugs of opioid peptides. J Med Chem. 
49, 1261-1270] and Schiller. 

Table 1: Representative molecules co valently incorporated into the 
linear sequences of chimeric hybrid conjugate molecules that 
15 combine any non-peptide opioid w ith any active fragment of SP to 
produce opioid-dependent analgesia f or acute and chronic pain 
Indications without tolerance develop ment via transport across the 
BBB. 

20 Peptide sequences are listed under the appropriat e SEQ. id No,. 

1. Lvs-Pro-Gln-Qln-Phe-Phe-G lv-Leu-Met-MH2 

2 . gro-Qln-Gln-Phe-Phe-Gly-Leu-Met-NH2 

3. Gln-Gln-Phe-Phe-Gly-Leu-Met-NH2 

4. Gln-Phe-Phe-Gly-Leu-Met-NH2 
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5 . pbe-Phe-Glv-LeU"Met-NH2 

6. Lva-Pro-Gln-Gln-Phe-Phe-Gly-L eu-dNorLeu-MH2 

7. pro-Gln-Gln-Phe— GlY -T.eu-dNorLeU'NH2 

8 T . V ft-Pro-Qln-Gln-ghe-d?rryp-G lv-L«i-dNorLgtt-KH2 
9. Pro-Gln-Gln-Plie-dTryp-Glv-Leu-dNorLeu-NH2 



Non-pepfcide opioid 
alkaloids 

Mort>hine7, 8-didehydro- 


Molecular linkers 

Succinic acid etbane- 


Active 

fragments 

of 

substance 
P 

substance 
P 3-11 


SEQ. 

ID 

NO- 

1^ 


4,5-epoxy- 

1 7-mtst-hYlmoinDh±naii-3 , 6- 
dioX 

Dihydromorohine?, 8- 
dihydro-4 . 5-evoxy- 


1,2-dicarboxylic acid 

Gamffia-hydroxvbutyric 
acid 

d- glucuronic acid 


KPOQFFGLM- 
NH2 

substance 
P 4-11 


2^ 
1^ 


17-methYlmarphlnan-3 , 6- 
dlol 

Oxvmorphone4, 5-ct-epoxy- 
14 -hydroxy- 1 7 -methyl - 


1 -glucuronic acid 
oxaloacetic acid 


POOFFGIiM- 
NH2 

substance 
P 5-11 
OQFFGLM- 


morphinan- 6 -one 

Oxycodone 4,5-ct-epoxy- 
1 4 -hydroxy - 


alpha Jcetoglutaric acid 
2-Oxopentanedioic acid 

inositol cis-1,2,3,5- 
trans-4, 6- 


NH2 

substance 
P 6-11 


3 -methoxv-17 -methyl- 
morphinan- 6 -one 

Hydxc>codone4 , 5a-EttOxy- 


cy c 1 ohexanehexo 1 

tetr abvdroisocruinol ine- 
3-carboxvlic acid 


OFFGIiM-NH2 

substance 
P 7-11 


6^ 
7. 


3-methoxy-17- 
methylrtiorphinan- 6 - one 

Pentazocine 2 -hydroxy - 
5 , 9 -dimethvl - 2 - < 3 - 




FFGLM-3SJH2 

D-nor-leu 
substance 
P 3-11 


methylbuten-2-yl ) -6,7- 
benzomorphanium 

Cvclazocine 2- 
cvclourot?ylitietlavl-5 , 9 - 


KPpQFFGLd- 
nor-Ij-NH2 

D-nor-leu 
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dimethyl -2 ' -hydroxy- 
6 , 7-benzomorphan 



Sufentanil*!- [( 4- 
(Methoxvmethyl-1- (2- (2- 
thienyl) ethyl) -4- 
piper idinvl) ]-N- 
phenylpropanamide 



Carfentanil4 ( (1- 
o xovrovvl )T>henyiamlno)^ 



1- 



tf-yhenyl ethyl) -4- 
pi p Qri din eca rboxyl i c 
acid, methyl ester 



substance 
P 4-11 



PQQFFGLd- 
nor-L-NH2 

p-nor-leu, 
p-tryp 
substance 
P 3-11 



KPQQFdWGLd 



-nor-Ii-NH2 



D-nor-leu, 



£r tr YS 
substance 

F 4-11 

POQFdWGlid- 

nor-L-NH2 



Fig. 2 depicts the construct of chimeric hybrid conj ugate 
molecules that combine any MOR-p r eferrincr opioid peptide, or for 
5 that matter peptide- with any non-veptide SPR activating 

domain for producti on of opioi d -dependent analgesia for acute and 
chronic pain Indications without tol erance development via 
transport across the BBB that are c onstructed as capped, 
electrically neutral, linear s equences with acetylation of the N~ 
10 terminal of the opioid peptide that is cova lently bonded at the 

terminal end to the non-peptide SPR act ivating domain through a 4- 
6 carbon molecular linker, o r according to the teachings of 

Schiller a more complex heterocy clic structure, Figure 2 depicts 

the construct of a linear chemical str ucture within the general 
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glagg of chimeric hvbri * conjugate molecules capable of 
^ mi1 i^ 9 ou S ac tw.f.icm o£ MOK and SPR receptor* within the CNS 
rhn . g^ing 3 ^resen tati v e membe r of the class of MORr 
Erefgrring g gioid r,^tide in co^lgnt linkage to a representative 
5 of the cl™« of 4-6 carbo, or more complex heterocyclic 

r „ i t -nVfty in covalen t linkage to a r^rgsentatlvg member 

g£ the class of bop-p ^HJ. SPR activating domain, 

Tgblg Q- R^reg^tatiye m olecules covalent 1y Incorporated into th e 
10 linear sequence of chimeric hybr id co njugate molecules that 

gobbing gag MQR-crefer dn. opioid peptide with any non-peptide SPR 
,n m ain for pz ^ duction of opioid- dependent analgesia for 
ggggg ggg chronic *,ain indlcatigns without tolerance development 
via transport across the BBB . 



15 . 

peptide segugngeg a r- listed under the appropriate SEQ. ID No. 

10. Ac-Tyr-Glv-Gly-Phe-Met 
20 11 . Ac-Tyr-Glv-Gly- Phft-Met-Arg-Phe 

12 . Ac-Tyr-dAla-Glv-Phe-Met 

13 . Ac-Tyr-Glv-Gly-Phe-Leu 

14 . Ac-Tyr-Glv-Glv-Phe-Leu-Arg -Glv-Leu 

15 . Ac-Tyr-dAla-Gly -Phe-Leu 
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1 6 . Ac-Tvr-r ,l Y -Glv-Phe-L ^-Ara-Ara-l3 *-ftrg-Pro-bys-Leu-Lys 
17 . Ac-Tyr-Pro-Phe-Fhe 



peptides 



Mu opioid 



receptor- 



preferring 



opioid 



N-acetyl 
methionine 



enkephalin 
Ac-YGGFM 



N- acetyl 
methionine 



enkephalin- 
Arg-Phe ac- 
YGGFMRF 



N- acetyl, D- 
ala2^ 

methionine 
enkephalin 
AC - YdAGL \ FM 



N- acetyl 
leucine 



enkephalin 
AC-YGGFL 



N-acetyl 
leucine 



enkephalin- 
Arg-Gly-Leu 
AC-YGGFLRGL 



SEQ IP NO. 



10. 



11. 



N-acetyl ,D- 
ala2, leucine 
enkephalin 
AC-YdAGFL 



N-acetyl 
dvnorohin A 



12. 



13, 



14. 



15. 



16. 



Molecular 
linkers 



Succinic acid 
e thane- 1, 2- 
dicazrboxylic 
acid 



Gamma- 



hydroxybutyri 
c acid 



d-glucuronic 
acid 



1 -glucuronic 
acid 



oxaloacetic 
acid 

alpha 

ketoglutaric 
acid 2- 



Oxopentanedio 
ic acid 



inositol cis- 
1,2,3,5- 



trans-4 , 6- 
eye lohexanehe 
xol 



tetrahydroiso 
guinoline-3- 
carboxylic 
acid 



Non-peptide 
substance r 



receptor 

activating 

molecules 



L-733,061 
(partial 
agonist) 



(5S,6R)-6- 



alkyl-5- 



benzyloxy-2- 



p ip er idinone 



CP-99,994 
jpartial 
agonist), 
(-i-)-(2S,3S)- 
3-(2- 

methoxybenzyl 



amino) -2- 
phenylpiperid 
ine 



RP67580 



(partial 
agonist) 
[inu.no 1 



(methoxy-2- 



phenyl) -2 
ethyl 
diphenyl 7 , 7 



perhydroisoln 
flolone-4 
(3aR, 7aR) 
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(1-13) 

AC- 

YGGFLRRIRPKLK 








acetyl 
endomorphin 2 
Ac-TPFF 


17. 










Table 2 

\ acid ncaucriCQg 


using the Goq. 



Id. Nop- below: 
SBfti ID* NO* 



.4, Lyo Pro Gin Gin The Phc Cly Leu Met 

_3 cin Gin PhQ rhc Cly Leu Mot 



- The Phc Cly Leu MQfi 



10 nine prof onccl cnfeoflimc a iLfl of ohimurio hybrid analgcoico which the 
m uLl md of tho pruocnt invention con employ arc liuLu! in tj KI n 1 
Table 1 : 



1* 

• rcccptiQr 
agoni es 



Glucmronic 



flp I'oocap'bog' agonic 



33— 

AoctyloubotanGor [3 
11] : AC KPQQFFCCtiM 



>JTT9 



GEQ. ID, 



NO, 1 



ClvLCuroni - e 
Acid 



GubPtonoc P [5 11] 



QQrFOLM NH3 



GEQ* ID, 



Morffhlno 



Glucuronic 
Acid 



■ GucciniG 



■ Substance P(7 11] 



GEQ. ID. 
NO- 3 



AGQtyloubPtanccP [3 - 



SCQ , ID . 
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& 



Morphine 



M o rphine 



Succinic 



Gucc3-iii. - e 
■a cid 



€ amma on 
Butyric 



Comma QH 
Butyric 

7\ y-. -i J^. 



Morphine 



Gainma OH 

Z 3X73 *w* 



«■] . AO KrQQFFCLM - 



Subntanoc P [5 11] ; 



feibptanoo 11] 



FFGLM MH3 



AGGtiylaubo tanccr [ 3 



- 1 - 1] 8 AC KPQQFFCLM 

XV1-LIJ 



□ubotanGO r — E5- H] -» 
QQrFCLM MH3 



CubotoiLGQ r[7 111 
rFCLM NH2 



GEQ. IP- - 



GCQ I IP : 

no * 3 



CEQ ■ ID i 
N€>. 1 



OBQ. I&= 
MO. 2 



CEQ . IB r 
MB. 3 



Advantages of The Present Invention. 



The advantages of morphine as an analgesic that can cross the BBB 
5 are well known to the literature. The advantages of simultaneous 
activation of an MOR and SPR to modulate the activation of the MOR 
and to reduce or eliminate tolerance development and dependence 
formation are also known from the literature, such as a prior 
invention of mine (U.S. Patent 5,891.842) and the work of 
10 colleagues of mine and I identified above relating to ESP7 . 

From the description above, a number of advantages of my method of 
inhibiting opioid tolerance development using chimeric hybrid 
analgesic molecules becomes evident: 
15 a . the method will inhibit tolerance development while 

being dosed to provide morphine opioid analgesia; 
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b. the method will inhibit dependence formation while 

being dosed to provide morphine opioid analgesia; 
the method can be used by means of administration of 
the molecules through a variety of methods of clinical 
5 administration, in addition to intrathecal 

administration; 

d. the method will not have the significant dosage and 

time-effect restrictions of peptides due to metabolism 
in the blood stream; 
10 e . because of the modulation of an MOR by SPR activation, 

an escalating dosage typical of morphine is not 
required; 

f . because the escalating dosage typical of morphine is 

not required, the likelihood and severity of 
15 undesirable effects associated with escalating 

morphine dosage will be reduced; and 
f . the method can be used to administer a chimeric hybrid 

analgesic molecule as a substitute for an abused 
opioid drug and, because the molecule elicits little 
20 or no tolerance development or dependency formation, 

its dosage can thereafter be adjusted as tolerance 
and/or dependence is modulated. 
Further advantages will become apparent to those skilled in the 

art . 
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gating «v invention . The present invention can be made by a 
person skilled in the art, as follows. 

5 ip light o£ the work of S y vangp and coworkers cited above, the 

teachin gs of lAederer a nd coworkers provide us with guidelines by 

instruct a g -n«r1 class of chimeric hybrid conjugate 
ttoj^culgs enable of oniold-dependent-. analgesia for acute and 
Tronic nain indica fions that co s ine anv non-peptide opioid with 
10 »™ active fra^^nt of SP. o r *nv peptide for transport across 
the bbb_. Liederer »nd coworker* t-.^ch that low BBB permeation Is 
f,mctionallv linked to stron g substrate activity for r- 
glycoprotgin and «ffl »« transporters in this biological barrier 
that ^ ™»rkedlv enha n^d for a variety of tested opioid peptide 
15 ^loas sharin g - common covalent cyclical structure, in contras t^ 
gggBgg glgctricallv antral, linear derivatives of a variety of 
geioid r^tide anal ogs with acetyl ation of the N- terminal and 
andaatign of the C-t em-inal ends display efficacious permeation of 
^ kbb via low substrate activit y fo r P-q lycoprotein and effl ux 
20 transporters in this biological barrier^ 

a^n^hion of guidelines derive ^ from the teachings of Liederer 
«nd coworkers in r^rence to t h e te achings of Syvanen and 
coworkers - ™ - — skilled in the art to which it 
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pertains to mak^ and use the invent^Lon co mmens^re in scope with 
Claim 1. i.e., a g gngral clas s of chimeric hybrid conjuga te 
Soleculgg SSEable of eroducing ojgicdd I dg E engg^ analgesia for 
acute and chronic *>aih indi cations w ithout tolerance development 
5 yjg BiMiltneo u - activation of MOR and SPR rotors within the 
CN3 Chimeric hybrid c^naat. molggules that combine any non- 
ggg-idg QEioid with anv acti ve fragment of ^ or any peptide, for 
Erodugtlon of OP iold -d me ndent analgesia for acute and chronic 
gain indlcatipni wi thout: tolerance development via transport 
10 across the BBP constru c teg as capped electrically, neutral, 

g . fflie nces with non- P ePtlde opioid coyalently bonded to 

i-h« N-terminal end of the SP fragment throuorh a 4-6 carbon 
mn1 ,nn 1ar linker and containing a neutral amide group at the C- 
end of the SP fragme nt. Chimeric hybrid conjugate 
15 molecules that ^^ine any opioid peptid e, or for that matter any 
^tide, with any pq n-trebnid* SP receptor activating domain for 
production of opio id-denendent anal gesia for acute and chronic 
gain indications w ithout tolera n ce d evelop ment via transport 
acrogg the BBS are constructed a s ca pped, electrically neutral, 
20 UnPar sequence with acetyl a t.ion of the N- terminal of the opioid 
BgEtide that is covalently bon ded at the r-r*rnri gal end to the 
^.-^ntid. SPR activating doma in t h rou gh a 4 -6 carbon molecular 
linker, Finally, the teachings o f Sc hill er in reference to thos e 
of swanen ^d coworkers and Lieder er and coworkers demonstrate a 
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gergissivg chemical hetero^clic substitution in the internal 

— f caE Bgd iin e ar opioid peptide gegu^ces that allow for 

efficacious BBB permeation, thereby, providing validation for our 
gpecificatig^ indicting ^-glucuronic acid as a .representative 
5 example of a d ^-rina ca r ^n structure as an appropriate 6 
carbon linker connect s linear MOR and SPR receptor activating 
within chimeric hybrid conjug ate molecules, 

^ prgductign of opi o^-^endent analgesia for acute and chronic 
10 ™m indicatio n » facilitate method of BBB transport of 

—p^- ^Mne con gengrs bv covalently bonded heterologous 
spp receptor v +m+Ava doma:^ or conversely of BBB transport of 
OP or nonzpe p tidg SPR activating domains by covalently 

v^ori hP^Proloaou s mn^hine. morphine congeners, and opioid 
15 tte p tide MOR activating doma. ^ . requires maintenance of opioid and 
OP a ^,HM es in che rn^llv-modified structures of chimeric hybrid 
conju gate molecules, Thg teachings of Portoghese and coworkers in 
reference to those o f T.lederer and c owo rkers and Schiller provide 
ggecific ^Alcation * for maintaining opioid activity following 
20 chemical mediation of t h e multi-ringed non-peptide structures 
characteristic of morp hinans, benzomorphans , and 

ph^^vlpi per^din^ as Scribed for opioid peptide analogs. Tne 
^, B ,r, n ti Q n of hy brid chimeric r.oxi-iuaates containing non-peptid e 
pn ioids_2r . c hemically modified opi "* n^ntide sequences are 
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cgnsistegt with guidel ines provided by Portoghese and coworkers, 
egtablighgd au thoritie S in the avntfaaa^ and structure-function 
relationghiEg of non-pentide opioids In reference to the 
tgachinag of Dledergr and coworkers and Chiller and will enable 
5 any person skilled in the art to which it gertains to make and use 
the invgntioix commens urate in scope w ith Cla im 1, i.e., a general 
class cf chimeric h ybrid conjugate molecules capable of 
^»u a n g0 us activat e of MOR and SPR receptors within the CNS to 
produce ooioid-depen dent analgesia for acute and chronic pain 
10 indications without toleranc e development. 

m brj *f • the teachings of Porto ghese and coworkers provide the 
snowing gulden™* for preserving high affinity MDR activity for 
,n r^-peptide opi oid domains f ound in the general class of 

15 chimeric hybrid connate molecules capable of simultaneous 
activation of MOR and SPR receptors within the CNS. Their 
chinas indicate t hat the A ring O H g r ou p at position 3 must be 
conserved during synthesis a nd/or conjugation to active SP 
fr-^-nts though a linker molecule. Con si stent with the major 

20 body of published opioid r esearch, conservation of the A ring OH 
groug at ^sltion 3 is ^oulred for high affinity MOR activation. 
Thus, the A ring O H group at position 3 may be protected during , 
thesis or coniu g^inn via covalent linkage to well recognized 
bl ocking groups that include Acetyl or T-butyl moieties^ 
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aaaaaa, —sis or of ^^^^^ 

m 3 or ^t-.vl aoi f 1f« a re removed by gentle che mical 

rr ,-,^. yielding non-pe ptide ep ical mgigj^gs wi th a free A 
rin g OH group at p osition 3 . 

5 

eacMngg of Portoghese and coworkgrg also indicate that the B 

,^ oh groug at P ositi< ™ * »f morphine or an equivalent positi on 

on ^ hlnan °r benz o™™^ mulj^rinc^ structure is an 

gp^copriate site for ch ejqicaj modification due ro its location at 
10 g .oint distal - the obligate ft ring OH group at position 3 of 
^ox^igg ^ 3 n souivp-i^t-. position on the morphinan or 

5 hag muOti^ringgd structure, Chemir*! modification and 

linkage nf the non^pep tidg opioid domain of molecules of the 
genera] nl a3 s of c himeric hybri d conjugate molecules capable of 
15 simultaneous ac fiv^-ion of MOR and SP R receptor, within the CNS at 
. position spatially separated and digta] to the obligate A ring 

OH B in permit bi dding in a sternly unhindered fashion , to 

^ moir . The B ri n« oh group at position 6 of morphine or an 
am ^ 1P nr. positio n on the morp h i n a n o r benzomorphar. multi-ringed 
20 structure may b e further oxidized to a keto group with full 

retention of ™ioid activity. OH and keto groups are generally 
glo ved as chemical m oieties capable of rovalently linking 
discrete chemical ^Ht.l e3 through ester or ether chemistry. 
Finally , t- hs teachings of Portoghese *nd coworkers indicate that 
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ngdtialg greit i gSS of toe B rim, including toe OH group a t 

S of ag g hiss or »n gaa^siss e°s^ the "° I P hin ^ 

a bgjOMgrjZhgn a ulti^risagd strucn.r*, .nay be <ft- .l~ll Y ^ifi^ 
...^,„- effecting o oigig «ctiv*tv ^latea by toe obligate * BS3 



5 OH group, 



The coiistructlon of hyb ri* chimeric conjugates containing non- 
^tldg QEioidg or chemica l w modified opioid peptide sequences 

^^slgtgnt with guide line s provided by Portoghese and 

10 cowers e3tab li^ed autboricieg in the synthesis and structure- 
-■.-^ relations^ of n on - peptide opioids in reference to the 
^ t.^t and coworjeers and Schiller and will enable 

any f skilly in the a rt to w h ich it pert^s to make and use 

^- invention ^mmensura ^ in scone with Claim 1, i.e., a general 
15 n ass of chimeric hybrid c o njugate molgculea capable of 

s^ultasgoug activation o * «n» and SPR rerppro,. within the CNS to 
groducg ^oid-deoendent »™i gM ia for acute and chronic pai n 
indications without tolerance development^ 

20 The teachings o f CMCieri and Liang and Mantyh and coworker s 

arovidg specific jjgd icatipng for maintaining SP activity for C- 

fragments of SP within a general rla.B of chimeric hybrid 

conjugate macules arable of prpducing opioid-dependent 
analgesia for acut e ™* ^onic pain indications without tolerance 
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-as^elogn^ via sisultageoug activation of NHP and SPR receptors 
within the OgS, The rules provided b y CascieH and i,iang and 
and coworkers are co ngidered to be gPneral rules for 

- atin g bioactiyitleg o f fr a gment s of SP by established 

5 ,^r^ Ma in ^ ~^rch. According to their teachings and 
goggistgnt with generally a c^ te d f ormulati ons , all fragments o f 
m a fullv in t^t- r-terminal Eggtidg domain equal to 

greater than 5 amino a cids have b een derPrmined to posses s 
bioiogicaj activity using a variety, of testing paradigms. In the 
10 ergsent inventi o n ^clolcally gctivg fragments of SP include SP 
, ^ a-„. §P 5-11. SP 6-11. end SP 7-11. All biologically 

events co m-*^ only one free alpha amino group th at 
h c m^r.ed at a sit * distal to SPR recognition domain and is 
utilized ™ the ooint o f linage of all active fragments of SP 
15 within the structure of the c lftss of chi meric hybrid molecules 
described in the orese m- ^P.ntion. Tn sum, the teachings of 
Cagcierj and T.i^a and Ma ntyh a nd coworker* in reference to the 
teachings r>£ Portoqbes . and coworkers. T.iederer and coworkers, and 
q ^n^ pmvide guideli n e that will enable any person skilled i n 
20 the art to whir-h it pertains to mak e and use the invention 

engurate in scope w ith Claim 1. I.- , « general class of 

chj h ybrid conjugate mole cu les c apable of simultaneo us 

gc^ivgtlg. of mor and SPR receptors within the CMS to produce 
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S2 ioid = d SEg ^ ^gn na for acute and chrome pain indications 
without tolerance davelopment . 



5 The method uses chimeric hybrid analgesic molecules to inhibit the 
development of opioid tolerance. The separate MOR- and SFR- 
activating moieties are synthesized and purified or isolated from 
natural sources and then chemically cross-linked to form hybrid 
alkaloid/peptides chimeric molecules. All syntheses utilize well- 

10 established standard organic chemistry techniques and reagents. 
S E gepfeide rm p m r m u l L Llo- nrt ^ i i L licd -ni l pul u i t u ' ^ I wr 
^a^ a iL fee I T. m nrrnl uu nuLlcuc (Fi g . 1). F u. .■Innn ^urpcr . n , s 
u aL luL. n r in -n t Hlr aes4e mefefe I age rnu i m u u in thm nrr , 

15 cmy l u jiAg race umluo ae ^e (MQ i ^ fir T r i, L u i uiu. ^ 

^uo, »>■ m luLi, J tvtHJl. lu^oin n r o. bo. 705 7*o 

U ^ ; J f ^ . mi V rr r Dl uLl i cm HT.0D7 000 (lPPP ) . mid KalD Q T, 
al, -Ll Li i LG ? t n- IT 1»8 nnnon nr pantidL, fra gmn n L J ^ puri fW 
Lu g y u L 091 ..hnini nnl p iu- iW or 1 Ti g n L aiiJai J gepfe ^ ie jpuri fi r,H on 

20 L-Oi aiqu c r jrV i w — a l i i u. li prcpouro liquid 

U ii .u m aLu y x.Li.iTi i- (T TPT. C) . The ch onv Lual eWeW e e u l cr p n pH ^ 
^. ay i uL i xL L. imirlfi m bj HPbQ ' nn f i mu> J by i^o spectrosc o py 

analyoisH - 
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Mo^ n iuL i o c^ iMUl, ia u flif lnfl alert at l uu uuL Jl Mhs ^ 

y ,.o u y Lu M M Mn j r. l ua ul u y uxjml. ^ I cx iL uJ ^ * ~ 
U lu u iiL Uii l L iili l rn ^luiL q ui rt, ^ cUu ..J hn L j m i* n d < ^ 

5 ^u^ uu i Un , l.Hnn 6 1 ^ u m H ^ « ^^ e-y 

buL j * uH.. * Imi-T j a LL a Ll i L fl r n w y ^ Ll Od f ri guMitP mH ti g 

^ia i d uu-Tm m j ng r n iL J , i i uT ■■■ 'ntu u u l u l .T ■ ,. hnm i m irtp 

10 M Lcx ^LHalr, r ,n p ^ uur f rng m u a Lj an . iT.miP-. ll, «ed ^ by 

U U uai u i L u Lln.1 * Ll - i- L. li f irm, n mn u M iui. A ^ te ge 

l uxu diitf m mnmluu J ljlMHh,1 i h u . l. a y 1 I n n nldr 

. a ccx ul^ di ii M, y « n **** ** * hul - yrlu aaa. rffln ^ n allj in^ fi ^ S P 
^ LxUL n .u 1 n -» " P l y ^^^ ' PP ^nrn n nt . 

15 h a. d .uoolmm, or T x aj mnn t- g qiuu m * J. W T^a L u T nlm n y 

uL L a a iud L.u i uuit* ^ ^ Llifi^ r fl lu uJ uii, .1 n g -.p n uLJ cuoh - 
water soluble CDI . 

Prior to pharmacological testing, the novel chimeric hybrid 
20 glluaold/poptlrtn molecules u W i. ing * eye *« .11 nMrt ^ 

a uL iMa U lng moi uL , a uJ « SPR q uL lvat lTi o P M p L lJc m m nt y (such as 
those in Tables 1 and_2) are purified to over 99% purity by 
standard chromatographic techniques such as reverse-phase HPLC. 
This represents less than about 1% chemical precursors or non- 
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peptide chemicals in the final preparations. The chemical 
structures of chimeric hybrid alkaloid/peptide molecules are 
confirmed by mass spectroscopic analysis. The chimeric hybrid 
molecules are then subjected to standard pharmacological testing. 

5 

Preclinical^, a well-established method is used to assess the 
analgesic properties of the novel chimeric hybrid compounds, that 
toeing the tail flick test, which is administered to rats following 
parenteral or CNS administration, additional tests of analgesic 
10 responsiveness include the paw withdrawal and hotplate tests, 

i.e., methods well-established as common in the art. Preclinical 
testing of analgesia and tolerance development is conducted by 
administration of the chimeric hybrid compounds over time and 
alternatively using opioid and SP blockers in well-established 
15 analgesic testing methods. Further preclinical and clinical 
testing is conducted in conformity with governmental drug 
regulations • 

Having m*de the chimeric hybrid molecules, they are administered 
20 to inhibit the development of opioid tolerance through means of 

clinical administration of analgesia well known to persons skilled 
in the art. 
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ggigg Mv invention . The present invention further provides 
methods of treating a mammal for relief of pain by administering a 
pharmaceutical composition (as described above) in order to 
produce analgesia in the subject /patient. The invention is used 
5 by persons skilled in the art, as follows: Pharmaceutical 

compositions of the invention are formulated to be compatible with 
their intended routes of administration, e.g., parenteral, 
intrademal, subcutaneous, injectable, intravenous, oral, 
intradermal, subcutaneous, transdermal (topical), transmural , 
10 epidural and rectal administration. 

Solutions or suspensions suitable for parenteral, intradermal, or 
subcutaneous application can include the following components: a 
sterile diluent such as water for injection, saline solution, 
15 fixed oils, polyethylene glycols, glycerine, propylene glycol or 
other synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl parabens; antioxidants such as ascorbic acid or 

sodium bisulfite; chelating agents such as 

ethylenediaminetetraacetic acid; buffers such as acetates. 
20 citrates or phosphates. The parenteral preparation can he enclosed 

in ampoules, disposable syringes or multiple dose vials made of 

glass or plastic. 
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Pharmaceutical compositions suitable for injectable use include 
sterile abacus solutions or dispersions and Sterile powders for 
C he extemporaneous preparation of sterile injectable solutions or 
dispersion. For intravenous administration, suitable carriers 
5 include physiological saline, sterile or bacteriostatic water, or 
phosphate buffered saline (PBS). In all cases, the compositions 
muS t be sterile and shculd be fluid to the extent that they are 
easily injectable by syringe. Proper fluidity may be maintained by 
the use of a coating such as lecithin, by the maintenance of the 
10 retired particle size in the case of dispersion and by the use of 
surfactants. Preservation of chemical and pharmaceutical integrity 
is achieved by various antibacterial and antifungal agents: e.g., 
parabens, chlorobutanol , phenol, ascorbic acid, thimerosal, etc 
in many cases, it will be preferable to include isotonic agents, 
15 for example, sugars, polyalcohols such as manitol, sorbitol, 

sodium chloride In the composition. Prolonged. absorption of the 
injectable compositions can be brought about by including in the 
composition an agent which delays absorption, for example, 
aluminum monos tear ate and gelatin. 



20 



Sterile injectable solutions can be prepared by incorporating the 
active compound (e.g., chimeric hybrid molecules) in the retired 
dosage in an appropriate solvent with one or a combination of 
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ingredients enumerated above, as retired, followed by filtered 
sterilization . 

0«1 compositions ^erally include an inert diluent or an edible 
5 carrier. Tbey can be enclosed in gelatin capsules cr coleseed 
into tablets. For the purpose of oral therapeutic administration. 
tt e active compound can be incorporated with binders and used in 
th. form of tablets, troches, or capsules. Pharmaceutical binding 
agents, and/or adjuvant material can be included as part of tbe 
,0 coalition. Tbe tablets, pills, capsules, troches and tbe 11*. 
C an contain any of tbe following ingredients, or compounds of a 
similar nature, a binder sucb as microcrystalline cellulose. gum 
tragacanth or gelatin, an «=ipient sucb as starch or lactose, a 
disintegrating agent sucb as alginic acid. Frimogel. or com 
,5 starch; a lubricant such as magnesium stearate or Sterotes.- a 
glidant such as colloidal silicon dioxide. 

suitable intradermal, subcutaneous, transdermal (topical), and 
transmural formulations include: gels, creams, solutions. 
20 emulsions, suspensions, carbohydrate polymers, biodegradable 

matrices thereof, vapors, mists, aerosols and other inhalants, and 
s*in patches. Rectal formations also include suppositories and 



enemas . 
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s^es of suitable pbar^ceuticl carriers for tbe various **- 
of adtol nistration includ. W o £ tbe standard pnaraaceutically 
accepted carries Known to tbose of ordinary sXill 1» 
s^es of pbarmaceutical carriers include but are no, to 
5 buffered saline solution, water, elisions, various wetting 
agents, tablets, coated tablets and capsules. Besides an 
effective amount of tbe co^ounds described in tbe present 
invention, pharmaceutical compositions -ay include suitable 
diluents, preservatives, solubilirers. e.ulsifiers. adjuvant 
,0 and/or carriers. Exiles of optional ingredients whicb .ay b. 
included in tbe pharmaceutical compositions of tbe present 
invention include antioxidants, low Secular weigbt polypeptides, 

,^ -i «nr, or immunoglobulins; amino 

proteins such as serum albumin, gelatin or intmun g 

acids such as glycine; chelating agents; sugar alcohols. 

Because of the modulation of opioid tolerance and dependence, the 
invention may also he used for drug abuse intervention through 
administration of one or more embodiments of tbe chimeric hybrid 
^algesics which are the sublets of the invention in substitution 

h . y. natient became tolerant and/ ox on which 

20 for the drug to which the patient oeocm 

the patient became dependent. 

Co, — °»* SC °» e - ^ reader thus will see 

that my invention provides a novel and useful method for 
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iubibiting tbe development of opioid tolerance using — 

cMmeric ***** containing an opioid moiety of 

cbemically modified morpbine tbat binds to and activates tbe «. 
«* a SP peptide fragment moiety tbat binds to and activates tbe 

, ,>™,lc,esia in a living subject with little 
5 SPR. to produce opioid analgesia mo 

or ao tolerance development and dependence formation. 

^1. „ description contains .any specifications, tbese sbould 
n ot be ccnstrued as Imitations on tbe scope of my invention, but 
10 ratber as an exemplification of one or more of tbe preferred 
omenta of my invention. Otber variations are possible. 
AC cordingly. tbe scope of my ™ion sbould be determined by tbe 
appended claims and tbeir legal e^iivalents and not by tbe 
raiments illustrated in tbe foregoing description. 



15 



20 
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